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The Pennsylvania Department of Transportation’s (PennDOT’s) 
Project Development Process requires the involvement of many, 
many Agencies and steps to deliver a final pro)ect. This slide contains 
many; but, It IS not all. In fact, It IS not nearly all Involved. 

Does an Agency need another step and review?377 

This presentation will outline the experiences that 
District 10 of PennDOT had with the Road Safety 
Audit Process. It will hopefully provide insight to 
help an Agency determine if and how it may wish to 
adapt the process for use. 
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There are many things that one may hear when attempting to add an 
addttlonal step In the already complicated project development process. 

District 10’s pilot process results should dispel the many preconceived 
fears and misconceptions often associated with change. 



ROAD SAFETY AUDIT SEMINAR 1999 ITE Annual Meeting Las Vegas Nevada August 1999 

The radio talk show personality, Rush Llmbaugh, made this statement 
regarding one of his conservative views. Although not profound, It IS 
very appropriate when attempting to show the benefits of a change rn a 
procedure or something new. 



ROAD SAFETY AUDIT SEMINAR 1999 ITE Annual Meetmg Las Vegas Nevada August 1999 

*BASIC UESTIONS 
9 p KEY EL MENTS 

#SAFETY AUDIT vs 
SAFETY REVIEW 

XHECKLISTS 
*PennDOT’s PILOT 

PROCESS 
This IS an overview of the presentation. 

4 



ROAD SAFETY AUDIT SEMINAR 1999 ITE Annual Meeting Las Vegas Nevada August 1999 

This IS a very good definition of the Road Safety Audit Process. 

5 
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“STRICT ADHERENCE TO 
STANDARDS AND GUIDELINES 
MAY NOT ALWAYS BE ENOUGH” 
+k “THERE MAY BE A NEED FOR 
FORMALIZING A PROCEDURE FOR 
SAFETY EVALUATIONS TO ENSURE 
CONSISTENCY, SO THAT SAFETY 
IS BUILT INTO TRANSPORTATION 
FACILITIES FROM THE START” 

These are quotes from a document containing research by The 
Pennsylvania Transportation Institute of the Pennsylvania State 
Urwerstty for PennDOT that state WHY the process may be needed. 

Note that there where limited processes in project development 
that is geared to safety. None that focuses purely on safety and 
with considerations from all road users. 
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p EXPERIENCED AND 
INTERDISCIPLINARY TEAM 

p INDEPENDENT REVIEWS 
p COMPREHENSIVE CHECKLIST 
p HUMAN FACTOR CONCERNS 
@ MULTIMODAL NEEDS 
p ACCESS TO DESIGN 

THROUGH ALL PHASES 
@ FORMAL REPOm 

This slide describes the KEY ELEMENTS of the Road Safety Audit Process. 
* Reviews are conducted by a team of ex erk from all disciplines of highway 
en 
En 3 

lneenng and even includes addlttonal acets, such as Human Factors, Law P 
orcement and Risk Management. 

* Reviews are made by a Team INDEPENDENT from those Involved In the design 
of the project. This ensures that It remains resistant to the pressures and 
constraints often found In the design process. 
* COMPREHENSIVE CHECKLISTS are used to ensure that all safety concerns are 
considered. Different checklists are used during the various phases of the design 
process. The checklists do not em haslze compliance with Des1 

P 
n Standards, 

rather they attempt to raise posslb e safety concerns with less o % VIOUS elements 
and deficiencies. 
* HUMAN FACTORS are emphasized. After all, over 90% of crashes occur 
because of driver error. The Road Safe 

F-r potential problems based on HUMAN FA 
Audit Process attempts to anticipate 
ORS. Two classic examples are 

elrmlnatlng skewed intersections and left turns when possible because of 
difficulties associated with the older driver and removing fixed objects outside a 
curve with no crash history because speeds will increase with a new road 
surface. 
* The needs of all road users are considered in the Road Safety Audit Process. 
Examples include pedestrians, bicycles, large trucks, buses, railroads, etc. 
* The Road Safety Audit Process has access to the design continually through 
the design process. Thts allows safety to be a more integral part of the design of 
the Transportation Facility. 
* FORMAL REPORTS are generated by the Road Safety Audit Team after each 
review; and a response IS prepared by the Design Team stating actions taken or 
why actions were not taken. 
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VARIOUS COUNTi?I$$ HAVE BEEN 
UTILIZING AUDITS SINCE 1980 

The Road Safety Audit Process has Its origins in the United Kingdom 
beginning back In the early 1980’s. 

New Zealand, Australia, and Canada have also been utilizing the process. 

The United States IS now taking a close look at Its benefits. 

Keep in mind that the US, and especially Pennsylvania, IS and has been 
very aggressive In incorporating safety Into the development of projects. 
Other countries may not have been so aggressive because of the age of 
the roadway system. 
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( CONTINUED ) 

FHWA BEG;; :-#iLiATING PILOTS 

ACROSS THE U. S. SINCE MAY.B98 

PennDOT has been piloting the Road Safety Audit Process since April of 
1997 and IS slightly ahead of the FHWA’s mltlatrve. 

PennDOT gave a brief presentation of the experiences of the pilot In the 
Workshop held In St. LOUIS, MO In May of 1998. 
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x MULTIDISCIPLINARY 
TEAM: 

- TRAFFIC 
= DESIGN 
= CONSTRUCTION 
- ADMINISTRATIVE 
- POLICE (OPERATIONALINFO& 

ACCIDENTRECONSTRUCTION) 
- RISK MANAGEMENT 

The Multldisciplmary experience should consist of the following talents... 

10 
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3~ UTILIZES EXPERTISE 
FROM: 

= PEDESTRIAN 
f 

BICYCLE 
COORDINA OR 

= HUMAN FACTORS EXPERT 
= MOTOR CARRIER SAFETY 
= EXPERTS FROM OTHER 

DISTRICTS & AGENCIES 
L 

Not all experience and knowledge may be available within a team of 
experts. Experience IS needed from other facets of safety and used as 
resources. 

11 
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# FORMAL REVIEWS 
ARE CONDUCTED AT 

VARIOUS STAGES 

* The Road Safety Audit Process IS not a one time review. However, it IS 

intended to operate throughout the entire Project Development Process. 

* FORMAL REVIEWS are conducted at up to five stages throughout the 
development of a prolect. 

12 
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S FIVE STAGES: 
J STAGE I- FEASIBILITY 
JSTAGE 2- PRELIMINARY DESlGh 
J STAGE 39 FINAL DESIGN 
/STAGE 4- PRE-OPENING 
JSTAGE 5- IN - SERVICE or 

EXISTING ROADWA YS 

There are five distinct phases at which a review IS to be conducted. Not 
all are necessary nor practical. Only experience with the process will 
allow one to determine how and when the reviews should occur. 

13 
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0 REVIEW BACKGROUND 
INFORMATION: 

cif SCOPE, HISTORY, PLANS 
0 EXAMINE PLANS 

w BRIEF DISCUSSION 
0 FIELD REVIEW USING: 

@ DETAILED CHECKLISTS 
@ SAFETY GUIDELINES &CONTROL 

DATA: STANDARDS, EXPERIENCE 

These next two sltdes outline the basic question: “HOW IS the Road Safety 
Audit Implemented?” 

* Once the projects are known, the Team should review all of the available 
BACKGROUND INFORMATION so there IS a good understanding of the 
projects’ history, scope, purpose and constraints. Of great benefit, IS all of 
the needs of all Stakeholders (GOOD LUCKI). 

* The plans need to be examined, if available, but a plan review supports 
the field review. 

* FIELD REVIEWS should be done at specific stages throughout the 
design. Field reviews with an lnterdlsciplinary team of experts IS another 
key, and very productive, element of the Road Safety Audit Process 

* Detailed CHECKLISTS are reviewed and completed to stimulate thought 
and ensure that all safety concerns are considered. 

* Everything that the experts know, have learned, use In the Job, or can 
deduce IS used to brainstorm safety concerns. Pollcles, standards, 
stakeholder Input, and most important, experience IS what makes the Road 
Safety Audit Process beneficial. 

14 
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( CONTINUED ) 

0 BRAINSTORM CONCERNS 
0 REACH TEAM CONSENSUS 
0 FORMALLY REPORT 

CONCERNS TO DESIGN 
(SOLUTIONS NOT REQUIRED !) 

0 RESOLVE CONFLICTS 
0 INCORPORATE SOLUTION 

INTO DESIGN 
* Naturally, all available information and experience need to be utilized to 
brainstorm potential concerns. Human Factors and the needs of all road users 
need to be considered for brainstorming potential problems. 

* The Team needs to reach consensus of items that will be Identified. The 
Team needs consensus so recommendabons that may cause conflict can be 
Identified as an Audit need and not self serving. 

* FORMALLY REPORT the identified CONCERNS to the Design Team. Various 
Countries that have been utilizing the Road Safety Audit Process also make 
recommendations. However, for reasons discussed later, the process may 
receive better BUY-IN if only concerns are cited, and the DESIGN Team assists 
In determining how the concern IS addressed. A formal written report IS 
prepared to the Design Team. 

* RESOLUTION OF CONFLICTS between those responsible for the design and 
the Safety Audit Team, or any conflicts that may occur as a result of the Audit 
need to be resolved. (This IS where a good understanding of the Audit Process 
will assist.) Conflicts involving money and time are the most common. 

* All of the steps to this point are instrumental In allowing the most Important 
step to occur . . . INCORPORATE SOLUTIONS INTO DESIGN. 

15 
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( CONTINUED ) 

0 MONITOR: 
- ENSURE INCORPORATION 
- ENSURE INTEGRATION 

@ REPEAT IN NEXT STAGE ? 
? RESOURCES 
? TIMING 
? PROGRESS OR CHANGES 
? POTENTIAL 
? RETURN 

* Since the Road Safety Audit Team reviews a project up to 5 times 
during prolect development, the Team can continually monitor progress 
and, not only ensure incorporation into the project; but also ensure 
integration of successful improvements into similar projects 
under design. 

* The entire procedure can be performed again, as soon as the project 
enters into the next phase of project development. Consideration IS 
given: 

* Do you have human and monetary resources? 

* Is there enough time. 3 When does it need out? 

* Has there been major progress or changes? 

* What is the potential for change? 

* What is the return that you may get? 

16 
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* TEAM HAS DESIGN * TEAM IS 
BACKGROUND INTERDISCIPLINARY 

*COOPERATIVE * REMOVED FROM DESIG 
* 2 REVIEWS -STEP9 & * EARLY REVIEWS AND 

FINAL DESIGP MONITORING 
* 0 FIELD REVIEWS * I to 5 FIELD REVIEWS 
*COMPLIANCETO * COMPREHENSIVE 

STANDARDS CHECKLISTIS USED 
* HUMAN FACTORS *CONSIDERS HUMAN 

NOT EMPHASIZE FACTORS : EXPECTATIONS, 
INCREASED SPEEDS, ELDERLY 

* MULTIMODALNOT 
I 
* MULTIMODAL: PEDS,BIKES, 

EMPHASIZED TRUCKS, EMERGENCY VEHICLES 

* CONSIDERSCRASH )*ANTICIPATESCRASHES 
CLUSTERS - REAcT7VE PROACTVE 

THIS IS A VERY IMPORTANT AND KEY TO UNDERSTANDING THE PROCESS 
Most Agencies have an existing procedure built into project development to ensure that 
safety IS incorporated into the project. This slide shows the differences In the generally 
accepted SAFETY REVIEW (SR) procedure and the SAFETY AUDIT (SA) Process. 
* SR utilizes a small team with DESIGN expertise.//// SA utilizes a larger team with 
INTERDISCIPLINARY expertise. 
* SR Teams are usually involved In the design or a similar design /// SA Teams are 
totally removed and totally unbiased 
* SR teams normally do not perform a FIELD REVIEW.//// SA teams will perform 2 to 5 
field reviews on a single prolect. Field reviews are extremely valuable In dlscernlng 
safety concerns. Many concerns can only be discerned during a field review. 
* SR teams review plans to ensure that all design features are In compliance with 
ZXANDARDS.//// SA teams utilize a comprehensive CHECKLIST that covers many 
design features not normally considered during the design of most projects. 
* SR does not normally consider HUMAN FACTORS. Most crashes occur due to driver 
error.//// SA focuses on how dnvers may react to certain highway features, Including 
Improvements, and discerns problems and concerns not normally considered. 
* SR does not normally consider the needs of other modes of transportation.//// SA 
teams consider multi-modal safety concerns, Including that of pedestrians, bicycles, 
large trucks, motorcycles, railroads, buses, etc. 
* SR normally ensures that accident clusters are considered and remedial 
improvements are considered.//// SA attempts to anticipate crashes. This IS a proactive 
approach. 

17 
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o TIMING ! 
o TIME CONSUMING REVIEWS 
o FIELD VIEW(S) 
o CONSTRAINTS FROM 

PROJECT DEVELOPMENT 
o MULTI-MODAL INPUT 
o CONSIDER NEW IDEAS 

CAN THE ROAD SAFETY AUDIT PROCESS AND THE SAFETY REVIEW 
PROCESS BE COMBINED’, 

Maybe, but It IS doubtful. MaJOr changes would be needed. 

Roadblocks Include: 

* Timing IS critical. More often than not, the timing of a Safety Review IS 
way too late In project development to ensure incorporating the major 
types of changes often resulting from Safety Audits. 

* Road Safety Audits are time consuming. There are many projects in 
the pipeline and not enough time to perform a detailed review on all 
projects. 

* Safety Reviews do not normally Include field views which requires time. 

* Constraints of time and money need kept out. 

* Multi-modal concerns are normally not considered In Safety Reviews. 
The checklists may feasibly be able to incorporate this benefit. 

* New Ideas are normally not considered in Safety Reviews. It IS usually 
too late to “go back to the drawing board.” 

18 
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RED AUSTRALIA’S 
q VERY DETAILED 
ia USED TO PROMPT THOUGHT 

AND DISCUSSION 
q HELPS TO FOCUS 
IzI VARIOUS ITEMS FOR REVIEW 

IN EACH STAGE 
q USED AS A TOOL FOR TEAM- 

NOT SCORECARITFOR DESIGN 
H TIME CONSUMING AT SITE 

This slide briefly discusses the CHECKLISTS which are valuable tools for the Team to 
help stimulate the brainstorming of concerns. 

* PennDOT’s checklists were developed by The Pennsylvania Transportation Institute 
and are continually being evaluated for changes and additions. They were adapted 
from Austroads. 

* They are very detailed so that all aspects are formally considered. 

* However, they are intended to prompt thought and discussion among the Road 
Safety Audit Team. Considerable time can be spent on the various concerns; 
therefore, the Team should not feel obligated to do so knowing that they are to 
prompt thought. 

* Some safety concerns are formally considered during one stage and not another. 
Some are considered during several. The following slides will provide a small sample 
of the elements reviewed during each phase. 

* Completing the checklists really forces you to remain focused on all safety Issues. 

* They are not a scorecard for the Design Team. The Term AUDIT may lead some 
to believe that it IS to be used to check on the actions or lack of actions of a Design 
Team. ABSOLUTELY INACCURATE! 

* PennDOT’s checklists are included as a separate file for use on a Laptop Computer 
In the field or for hardcopy duplication. They are Wordperfect documents. 

* The checklists are under close evaluation for possible changes, additions, deletions, 
etc. They are used as a tool, so making them as thorough and as high quality as 
possible will better serve the Team and the process. PennDOT IS anticipating adding 
items to include WALKABLE COMMUNITIES and FHWA’s OLDER DRIVER HANDBOOK in 
the near future. 19 
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T ,‘hese next five slides touch on some of the terns that are scrutlnlzed 
during the different STAGES of the Road Safety Audit Process. 

w DESIGN SPEED & STANDARDS 
a IMPACT ON ADJACENT NETWORK 
iz~ PROVISIONS OF INTERSECTIONS 

AND INTERCHANGES 
iz~ ACCESS CONTROL 
a NUMBER OF LANES 
iz~ TRAFFIC CONTROL 
IZI FUNCTIONALITY 
q PROVISIONS FOR FUTURE NEEDS 
IZI POSSIBLE PRIVATE PARTNERS L 

They are all self-explanatory. 

20 
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m HORIZONTAL / VERTICAL 
ALIGNMENT: SIGHT DISTANCE, ILLUSIONS 

q LINES OF SIGHT 
v.~ INTERSECTION LAYOUT 
iz~ LANES AND SHOULDER WIDTHS 
q CROSS-SLOPES & SUPERS 
q PROVISION FOR BUSES, CYCLES, 

PEDESTRIANS, EMERGENCY VEH., 
REST AREAS, PARKING, etc. 

q SAFETY DURING CONSTRUCTION 

21 
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a TRAFFIC SIGNS, SIGNALS, AND 
MARKINGS 

a DELINEATION 
a GLARE CONCERNS & LIGHTING 
IZI INTERSECTION DETAILS 
IZI CLEAR ROADSIDE 
a SAFETY OF LANDSCAPING 
IZI PROVISIONS FOR SPECIAL 

USERS: ELDERLY, SCHOOL SUDENTS, 
BUSES, EQUESTRIAN, RAILROADS, 
HEAVY TRUCKS, etc. 

r 

22 
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J DRAINAGE 
J EMERGENCY VEHICLE PROVISION 
J STAGING CONCERNS 
J ROADSIDE HAZARDS 
J SIGNAL VISIBILITY / OPERATION 
J LOCATION OF UTILITIES 

Zl READABILITY 
Zl ENSURE PREVIOUS ISSUES ARE 

ADEQUATELY ADDRESSED 

23 
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- Signs - Delineation 
- Pavement markings - Lighting 
- Sight distance - Clear zone 
- Pavement defects - Shoulders 
- Skid resistance - Glare 

m LOCATIONS OF BUS STOPS 
IZJ BICYCLE INTERACTION 
iz~ ACCESS MANAGEMENT 

24 
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This presentation detak the ROAD SAFETY AUDIT PILOT Process that 
the Pennsylvania Department of Transportation (PennDOT) has been 
implementing since April, 1997. PennDOT IS presently evaluating the 
Pilot for Statewide Implementation. 

This presentation was prepared by the Road Safety Audit Coordinator in 
PennDOT, Dlstnct 10, located in Indiana, Pennsylvania. It IS Intended to 
inform Agencies responsible for the maintenance of roadways of how 
PennDOT has adapted the Road Safety Audit Process and details the 
experiences 

Hopefully, this can help an Agency in needing to “reinvent the 
wheel” in some of the needed procedures. 
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3K GOALS & OBJECTIVES 
* RECOMMENDED 

PROCESS 
./ SELECTION OF TEAMS 
./ SELECTION OF PROJECTS 
./ CONDUCT OF FIELD VIEWS 
,/ DEVELOPMENT OF 

RECOMMENDATIONS 

This IS an OVERVIEW of the presentation. 
* The GOALS AND OBJECl-IVES of the Pilot will be stated. 

* The RECOMMENDED PROCESS will be outlined: 

SELECT-ION OF TEAMS 

SLECI-ION OF PROJECT-S 

CONDUCT OF FIELD VIEWS 

DEVELOPMENT OF RECOMMENDATIONS 

are the maJor steps needed In conducting audits. 

26 
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I 
0 

‘k BENEFITgchNED 
# CHALLENGES/PROBLEMS 
# TYPICAL IMPROVEMENTS 
+k COSTS 
* OBSERVATIONS: 

1) TEAM MAKE-UP 6) SUITABLE PROJECTS 
2) EMPLOYEE TIME 7) SUITABLE PHASES 

~ 3) PROJECT COST 8) CONTROL OF PROJECTS 

I 4) PROJECT DELAY 9) CONFLICT RESOLUTION 
5) DOCUMENTATION 10) LIABILITY 

% RECOMMENDATIONS 

* The BENEFITS GAINED will be cited, with two interesting ones shown 
In greater detail. 

* OBSERVATIONS were continually made and documented as variations 
In all aspects of the process were performed during the numerous 
audits. Focus was on ten key Items. 

* Most of the PROBLEMS ENCOUNTERED WIII be cited. 

* RECOMMENDATIONS will be given to help benefit Agencies that will be 
considering implementing a Road Safety Audit Process. 

27 
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PennDOT’s GOALS AND OBJECTIVES of the Road Safety Audt Pilot are 
as follows: 

* Will the ROAD SAFETY AUDIT Process ADD VALUE to 
projects? 

* Can the ROAD SAFETY AUDIT Process be implemented 
WITHIN EXISTING RESOURCES? 

* Will the ROAD SAFETY AUDIT Process DELAY PROJECT 
DELIVERY? 

28 
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* KICK-OFF MEETING ON 
APRIL 15,1997 

R DISCUSSED BUY-IN & APPROACH 

* ENDING MEETING ON 
DECEMBER 21,199s 

R DISCUSSED STATEWIDE APPROACH 

* Two Districts within PennDOT accepted the oppottunty to take part of 
the Pilot: DISTRICT 10 and DISTRICT 6. 

District 10 IS mostly rural In nature. District 6 IS located In the 
Philadelphia area and has large urban regions. 

* PennDOT began its Pilot with a kick-off meeting on APRIL 15,1997 with 
representatives from FHWA’s Washington, D.C. and Region 3 Office, and 
PennDOT’s Bureau of Highway Safety and Traffic Engineering, Bureau of 
Design, and the two partlclpatlng District Offices. 

* The Pilot officially ended with a debriefing meeting on December 21, 
1998 to determine how the Road Safety Audit Process should be 
Implemented Statewide. 

29 
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This slide shows the locatlon of the 5 counties within District 10: 
Armstrong, Butler, Clarion, Indiana, and Jefferson Counties. 

The Englneenng District Office IS located in Indiana, PA which IS located 
approximately 50 miles Northeast of Pittsburgh, PA. 

30 
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I------ 
This slide gives a little knowledge of the structure of District 10. 

There are 3 separate Units within District 10: DESIGN, CONSTRUCTION, 
and MAINTENANCE. 

The Road Safety Audit Coordinator IS The District Traffic Engineer, who 
IS in the Maintenance Organization. 

31 
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* 403 500 POPULATION 
+ 3,569 S 

8 
UARE MILES 

+3,201 R AD MILES/283 NHS MILES 
+I,628 BRIDGES 
* 2 CITIES 
d57 RAIL R OADGRADE CROSSINGS 

_ --- 

77 BOROUGHS / 130 TOWNSHIPS 

+ 4-TRANSIT-SYSTEMS i 8 AIRPORTS 

* 7 UNIVERSITIES 
+INDUSl 

-_ ---. --- 
r_R_IES - COAL, GjiSti~&TE&L,FARMING, I ---z., 

JIMMY SiEWART MUSEUM 
GlAss LU~WI\I~ IL 
PUNXSdTAWNEY PAIL, :-. _ -. .~ 
CHRISTMAS TREE CAPITAL OF THE WOR 

* 243 DISTRICT PennDOT EMPLOYEES 
*5 DESIGN TEAMS /225+ PROJECTSIN 

.LD 

DESIGN 

This slide shows a profile of Distnct 10. 

District 10 IS responsible for 3201 miles of roadway, of which 283 miles 
are on the National Highway System. 

District 10 has over 200 reconstruction projects in the design 
process and 5 Design Teams. 

32 
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This IS a photo of the Pennsylvania Transportation Institute’s document 
that was developed to assist PennDOT in beginning implementation of 
Road Safety Audits.. 

Some of the information In this overview IS adapted from this document. 
Most of the information IS from the experiences of the pilot. 

33 
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( CONTINUED ) 

0 SEARCH PERFORMED BY 
THE PENNSYLVANIA 

TRANSPORTATION 
INSTITUTE 

0 ACHIEVED MANAGEMENT 
COMMITMENT 

( “BUY-IN”) 

* The Pennsylvania Transportation Institute of the Pennsylvania 
State University was contracted by PennDOT to research all available 
information on Road Safety Audits and compile it into a document that 
could be used to implement a Road Safety Audit Process. 

* MANAGEMENT COMMITMENT or BUY-IN IS the first and possibly 
the most important step. This commitment will allow the Process to 
succeed by providing opportunltles when time and money may be 
jeopardized. 

34 
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o DEVELOPED 
FRAMEWORK: 

+ TEAM MEMBERS 
s PROJECTS 
s AUDITS 
+ic COMMUNICATION 
+ic DOCUMENTATION 

The FRAMEWORK of the typical Road Safety Audit includes these 
elements.. . 

35 
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0 iECT C&iiDINATORsTEA 
? STRENGTHS OF STAFF 
? TYPE OF EXPERTISE? 
? HIGH OR MID LEVEL MANAGERS? 
? SINGLE TEAM OR SEVERAL TEAMS? 
? TRAINING NEEDED 

0 SELECT PROJECTS 
? HOW MANY? 
? WHAT TYPES? 
? IN WHAT PHASES? 

* CAREFULLY SELECT THE COORDINATOR and the AUDIT TEAM. You’ll 
have many questions when beginning the very important first few steps. 
These questions will be answered later in the presentation. Experience 
and BUY-IN IS critical. Experienced team members in the various facets 
of highway engineering IS the most important key element in the RSA 
Process. The Team must be able to reach consensus, so there must be 
“chemistry”. Also, the COORDINATOR’S role can be active or passive, 
but it IS crucial that communication IS maintained with the Design Teams 
throughout the proJects’ development. 

* SELECT THE PROJECTS TO BE AUDITED. This may seem basic at first 
thought; however, the process can be demanding of time and effort and 
it may not be suitable for all types of projects. Thought must be given 
to this before you begin. A greater knowledge of the Road Safety Audit 
Process will help in this effort. 

36 
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w d 
4 ( CONTINUED ) 

4e 

0 DEViiOP GROUND RULES: 
X WILL NOT FORCE PROCESS 
X TEAM MUST REACH CONSENSUS 
X NO HIDDEN AGENDAS 
x ACCEPT DECISIONS OF DESIGN 

The Road Safety Audit Process IS a change In Project Development. Since 
change IS not always well accepted, ground rules were developed In an attempt to 
ltmrt the amount of conflict that could occur solely because It IS a change in the 
normal procedure. 

* The audits were not forced by stating harmful events and demanding actions. 

* The Team did not cite concerns that were not agreed upon by all members. 

* The Team did not try to use the Pilot as “a good chance to get something for the 
gain of few”. 

* The Team accepted the decisions of the Project Managers. The Dstnct chose to 
use the audit process as a tool, not ultimate authority Some Project Managers 
expressed interest In u/t/mate authority to support Issues that were deferred to money 
and t/me, however, this may have Jeopardized Senior Management buy-in 

This enabled a more unbiased analysis. 
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( CONTINUED ) 

OBSERVED & DOCUMEl\jTE 
a RESULTS 
a EFFECTS 
a BENEFITS 
a AUDIT COSTS 
a PROJECT COSTS 
a PROBLEMS CHALLENGES, & 

OPPORTtJNITIES 

D 

PennDOT’s Pilot was originally hoped to be completed in a timeframe of 
SIX months. SIX months was not enough time to develop a realistic view 
of the feaslblllty due to a lack of time fully conduct audits on all of the 
various types of prolects, during each of the various phases, and 
continually following project development. Therefore, It was decided to 
utilize various methods, types, styles, etc. of each element In the 
framework and observe how these key Issues are affected. 
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w OBSERVATIONS 
1)TEAM MAKE-UP 
2)EMPLOYEETIME 
3)PROJECTCOST 
4)PROJECTDELAY 
5)DOCUMENTATION 
6)SUITABLE PROJECTS 
7)SUITABLE PHASES 
8)CONTROLOFPROJECTS 
9)CONFLICT RESOLUTION 
10) LIABILITY 

OBSERVATIONS were continually made and documented as variations In 
all aspects of the process were performed during the numerous audits. 
Focus was on ten key items. 

39 



ROAD SAFETY AUDIT SEMINAR 1999 ITE Annual Meeting Las Vegas Nevada August 1999 

Q 5 INTERDISCIPLINARY 
MEMBERS: 

e TRAFFIC ENGINEER (COORDINATOR) 
DCONSTRUCTION SERVICES ENGINEER 
=-PROJECTMANAGER 
e MAINTENANCE PROGRAM ENGINEER 
=-RISK MANAGEMENT ENGINEER 
=XOMPREHENSIVESAFETYCOORDINATOR 

o TRAINING ON PROCESS (BUY-IN) 
o MAINTAINED SAME TEAM 

THROUGHOUT ALL AUDITS 
o ADDED RESOURCE PEOPLE 

These next 8 slides outline an overview of the actual Pilot Process and details the 
differences In the two pilot districts. 
Dlstnct 10 chose to select 5 lnterdlsclpllnary members as outlined: 
* The Traffic Engineer is the Coordinator and is part of the Team. He has 18 
years of experience and provides expertise In signs, signals and markings. 
* The Construction Services Engineer has 30+ years of experience and provides 
ex 

8 
ertlse In construction and traffic en 

A a 
Ineenng. He is on the District’s 

ministrative Staff and Program anagement Committee. 
* The Project Mana er has lO+ 

? 
ears of ex 

Standards, Design eatures, AAS r-l TO Green & 
enence and provides expertise in 
ook and Accident Reconstruction and 

Traffic Engineering. 
Design. 

She attends all the Monthly Project Management Meetings for 

* The Maintenance Program Engineer has.25 years of ex enence and provides 
expertise in Maintenance, Traffic Engmeermg and lb rogramming. 
*The Risk Management En ineer has 5 years of experience and provide: expertise 
in Tort Awareness, Tra 4 IC Engineermg and Environmental Requirements. 
* The Comprehensive Safety Coordinator has 15 years of experience. She IS 
employed by Indiana University of PA and works with PennDOT on Human 
Factor issues and educational programs for children and the elderly. 
NOTE THE MULTIDISCIPLINARY EXPERTISE; MANY YEARS OF EXPERIENCE 
( + lOOyears total ) and ADMINISTRATIVE STAFF REPRESENTATION. 
* Members were given training on the process to solicit their Buy-m. 

* District 10 IS maintaining the same Team throughout the Pilot. 
* District 10 added resource peoples as needed. 

( District 6 used separate Teams.) 
THE HOLLOW BULLETS INDICATE-A DIFFERENCE IN PROCEDURE BETWEEN 
THE TWO PILOT DISTRICTS. 40 
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n TEAM + DESIGN ENGINEER 
SELECTED CROSS SECTION 

n AUDITED II PROJECTS: 
11~ CAPITAL IMPROVEMENT 
tare 3 R 
w SAFETY AND MOBILITY 
III* SURFACE IMPROVEMENTS 
en* BRIDGE RECONSTRUCTION 
)))I* PERMIT 

n PROJECTS IN ALL PHASES 
n VARIED METHODS TO 

GAIN MAXIMUM INFO 

This slide outlines how the projects were chosen for the Audit Process. 

* The Team and the Assistant District Engineer for Design (2nd in 
command) chose the projects to be audited. The main conslderatlon 
was that we select a variety of types so that a determination can be 
made as to the value an audit would have for each. 

* 11 projects were chosen. There IS no rule on how many should be 
audited. The more, the better. Work load and prolect development 
usually dictates. 

* The various prolects placed the Audits in all 5 of the stages of prolect 
development so that a determination could be made of the value in the 
different phases of design and/or construction. 
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n RECEIVED BRIEFING 7~0~ 
PROJECT MANAGER - 

n REVIEWED PLANS 
CI REVIEWED CHECKLISTS 
n DISCUSSED ITEMS 
n FIELD VIEWED IN VAN 
D VIDEOTAPED FIELD VIEWS 
o TRAVELED BEYOND LIMITS 
n BRIEFLY BRAINSTORMED 

ISSUES AT SITE 
This slide briefly outlines the CONDUCT OF THE FIELD VIEWS in Dlstnc 
10. 

It IS self-explanatory. 
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~~~~ 

n NOT ALWAYS REACHED 
CONSENSUS AT SITE 

n COORDINATOR REVIEWED 
VIDEOTAPE 

n GATHERED ADDITIONAL INF 
n MET WITH PROJECT MGR. TO 

DISCUSS CONCERNS & 
FEASIBLE IMPROVEMENTS 

o COORDINATOR DRAFTED & 
SIGNED SRIEF LETTER TO 
DESIGN ON EACH PROJECT 

This slide outlines how District 10 developed the recommendations. 

* Reaching consensus IS sometimes dlficult, but must be done so the “Team 
Effort” IS emphasized. 

* Videotaping was extremely helpful for the Coordinator in 
capturing all discussion. It was also used to revisit certain 
locations. 

* Often, additional information was needed before a determination could be 
made. Crash data, info from other Districts, info from Manuals, 
recommendations from other experts, etc. were also gathered before 
determinations were concluded. 

* After the first few audits, the Team began to meet with the Project 
Manager before the final recommendations were made. This allowed for 
dialogue which often avoided some needless work. However, dialogue was 
kept to a mtnlmum to avoid becoming Involved tn the constraints of project 
development. 

* Documentation was kept to a minimum due to Tort Liability 
concerns. However, most research indicates that everything should 
be well documented. 
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a “THINKING SAFETY” EARLIE - 
h INTERDISCIPLINARY INPUT 
h QUALITY FIELD REVIEWS 
h FORCED COMMUNICATION 
h PROVIDED ACCESS TO THE 

DESIGN THROUGH ALL 
PHASES OF PROJECT 

cs= ENSURE IDEAS DID NOT GET LOST 
- CHANCES TO PROVIDE INPUT 
a- BElTER UNDERSTAND PROJECT 

These are some of the BENEFITS that have surfaced from the Road Safety Audit Pllot 
Process, so far. 

* The Audits forced the Design Team to react to safety concerns, early in the design 
process before non-safety related constraints, such as time and money, were established 
and In control of the project. It also provided input with concerns of road users not 
normally considered In the design of most projects. These concerns became part of the 
scope of work, and not an afterthought when it may be too late. Many improvements 
resulted from the Audits. 

* The INTERDICIPLINARY INPUT IS a key element in the Process and was the reason for 
citing many safety concerns. All Team members were instrumental. Most concerns 
were raised by Team Members that did not have a strong Safety background. 

* A “picture IS worth a thousand wordsl” Many concerns were cited and changes made 
due to having the Road Safety Audit Team actually be at the site of the project. Many 
concerns could have only been discerned by watching the operation of traffic and/or 
seeing the site. Sure, there are field views that occur throughout project development, 
but none that are focused purely on safety of all road users. And none that allow for 
citing of concerns without regard of how the concerns will be corrected. 

* The Process absolutely forces communication to occur throughout the dlsclpllnes. e.g., 
Design learns where Maintenance problem occurs and Maintenance learns the scope of 
the project and has an opportunity to provide Input. 

* Having access to the design throughout the development of a project better ensured 
that safety concerns did not get lost, removed, or changed throughout the project 
development. 
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&- PROVIDED SAFETY BEYiN 
WHAT STANDARDS COULD 

cs- CLOSELY SCRUTINIZED CHANGES 
a INCORPORATED MANY 
ADDITIONAL IMPROVEMENTS 

b INTEGRATED SUCCESSES 
INTO OTHER PROJECTS 

h CREATED CONSISTENCY 
* THROUGHOUT OTHER PROJECTS 
a- THROUGHOUT ADJACENT NETWORKS 

* Often standards only provide the minimum treatment required. This IS often not 
enough, especially when considering a facility that should be compatible for trucks, 
emergency vehicles, and bicycles. Simply using the appropriate standard does not 
ensure the safest design. 

* Many concerns raised resulted in numerous improvements beyond the existing 
scope of work. No Improvement has yet been constructed and experienced traffic 
to determine If the improvements were cost beneficial. However, many were 
based on sound engineering principles and previous successes so they are sure to 
be beneficial. 

* Successful incorporation of improvements into pr0Ject.s afforded the Road Safety 
Audit Team to then look for and integrate these into the project development of 
other projects even without a formal Audit. 

* Consistency was created In many areas because the formal report IS circulated 
throughout the Agency which educates others responsible for similar designs. It 
also creates consistency by the Team ensuring that applicable standards are being 
used and by the Team considering adjacent networks when reviewing a section of 
roadway. 
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a TEAM EXPERIENCED HIGH - 
LEVEL OF SELF-LEARNING 

h DESIGNERS EXPERIENCED 
HIGHER LEVEL OF COMFORT 

h CALLED UPON FOR EXPERT 
ADVICE 

a “QUALITY THROUGH 
PREVENTIONrf 

* Malcolm Baldrige Quality Award * 

* Through brainstorming and achieving consensus among a team of experts on 
many safety related concerns, the Pilot Team Members gained lndlvldual knowledge 
of the other dlsclpllnes. Information gained at every Audit can be consistently 
applied to other Audits and day to day duties. The Pilot Team also had the 
opportunity to perform an Audit with representatives of the Federal Highway 
Administration that provided valuable geometric design expertise that was obtained 
through experience with other State Agencies. Every Audit conducted better 
prepared the Team for the next one and educated each other. 

* The Design Teams experience a higher level of comfort through knowing that their 
project(s) has been scrutinized by others so that they can be better assured that 
their product IS of the highest quality possible and will serve all road users. 

* The Team was called upon for review of specific features with which the Design 
Team was struggling. This served to assist the Design Team and it served to 
encourage and build confidence In the Road Safety Audit Team. 

* One of the Core Values of the Malcolm Baldnge Quality Assessment IS “QUALITY 
THROUGH PREVENTION”. The Road Safety Audit Process inherently 
incorporates this core value Into the design of the project by ensuring that quality IS 

maintained by preventing some common occurrences. This IS described In more 
detail next. 
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CAUSED UNDESIRABLE EFFECTS 
Y DETERMINED IF STANDARDS OR 

COMBINATION OF STANDARDS 
WERE INAPPROPRIATE 

# PREVENTED UNDESIRABLE CHANGES 
DURING V.E. OR CONSTRUCTION 

b’ MAXIMIZED OPPORTUNITIES 
TO ENHANCE SAFETY 

# MINIMIZED MISSED OPPO S 
TO ENHANCE SAFETY 

The Road Safety Audit Process Inherently Incorporates “QuaMy through Prevent/on”, 
a core value of the Malcolm Baldnge Quality Assessment, by ensuring that quality IS 
maintained by preventing some common occurrences: 

* Undesirable effects of motorists which can create potential safety concerns and 
costly changes In the future. 

* Certain standards or combrnatron of standards may be Inappropriate or 
unnecessary and can create potential safety concerns or detract from a more viable 
improvement. 

* Changes to design features made during value englneerrng reviews and/or 
construction may create safety concerns. A timely audit can ensure these 
occurrences are not unwary, unnoticed, or unchallenged. For example, drainage 
features are often compromised due to the high costs that can be saved. Drainage IS 
one of the most important safety items in a construction project and It can also be 
the most expensive to correct after the fact. An improvement may cost a lot; but It 
will cost much more If you must retrofit later. It may be an lnferror product, also. 

* Opportunities to enhance safety are maxlmrzed to make needed safety 
improvements. Take advantage of the often “few and far between” reconstruction 
projects. Now IS the opportunity to make needed improvements and prevent issues 
from reoccurring. 

* Several occurrences of missed opportunrbes to enhance safety on recently 
constructed projects would been raised had those proJects been audited. 
DON7 MISS THE BOAT! 
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a INTERSECTION 
IMPROVEMENTS: 

+k DAYLIGHTING 
jrc REALIGNMENTS 
+k LEK TURN LANE 

h GEOMETRIC 
IMPROVEMENTS: 

+k CURVE FLAll-ENNING 
+k CURVE WIDENING 
+k PROFILE ADJUSTMENTS 

These are TYPICAL IMPROVEMENTS that have resulted from the Pilot, so far. 

* INTERSEUION IMPROVEMENTS were the most drastic ty 
resulting from the Road Safe Audit Process. 8 

e of improvements 

ty 
These lnclu 

as removing earth banks (day lghtlng) 
ed improvements such 

to improve the available corner sight 
distance and adding left turn lanes to reduce the number of stopped vehicles. 
More complicated improvements were also successfully Incorporated, such as 
completely redesigning the vertical and horizontal alignment to improve the 
vehicular movement conflicts. An Interchange was also redesigned to eliminate 
left turn movements and allow for more driver friendly and safer right turn 
movements. 

* GEOMETRIC IMPROVEMENT (horizontal and vertical alignment) needs were also 
discerned through field reviews. Many opportunities exist for curve flattening, 
curve widening, and profile adJuStmen& 
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BUTILITY 
IMPROVEMEN 

‘?-FIXED OBJECT 
REMOVAL 

BACCESS 
MANAGEMENT 

BENFORCEMENT 

These are TYPICAL IMPROVEMENTS that have resulted from the Pilot: 

* UTILITY IMPROVEMENT needs are very common concerns that arise from Audits. Focus 
IS always on attemptin to remove, relocate, or combine the above round utilities that 
could ose as potenba 

R 
? fixed ObJeCt hazards. The Road Safety Au it Team attempts to 8 

ldentl areas that may potentially ex enence an undesirable increase In vehicular speeds 
and does not focus on existing crash ocatlons. P ( Thts IS done through other means) This 
potential is best determined through field reviews. 

* FIXED OBJECT REMOVAL IS another area that arises on most Audits in the Pilot Districts. 
As with above ground utilities, the Team identifies through field reviews areas that may 
potentially experience an undesirable Increase In vehicular speeds and does not focus on 
crash locations. 

* ACCESS MANAGEMENT Improvements, such as relocabng/removlng/ellmlnabng 
driveways can be very unfavorable to the affected property owners. These types of 
im rovements can be successfully Incorporated; but not without a conslderable amount of 
e f? ort from the Design Team and others. 

* Two pro ects successfully incorporated a paved and protected area to the side of the 
roadway t A at will be ubllzed for weight, Inspection, and speed enforcement. 

* Other Improvements, parbcularl 
mostly relate to Improving J 

for bicycles and pedestrians were also made. They 
roads1 e barriers to enhance their safety 
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This IS a safety improvement redesign that was incorporated into a 
capital Improvement prolect In Indiana County. 

* The existing intersection IS shown In black with the new construction 
intersection design shown In color. The new construction IS basically a 
reconstruction of the original T intersection with a removal of a building 
which IS In between the legs of the T. 

The Safety Audit Team reviewed the operation of the Intersection where 
the major traffic movement IS not along the long leg of the T, but must 
wait for clearance from approaching traffic and turn left. Also, a crash 
history was present Involving the same movement. 

* The recommendation to redesign the intersection was analyzed and 
designed by the Department’s Consultant and incorporated into the 
design to support the major movement as the through movement by 
flattening the curve, realigning the opposing leg, and even adding a 
southbound left turn lane since traffic speeds may Increase. 
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This IS an example of a project that as a result of the Audit In the 
Preliminary Design Phase of a Capital Improvement Project (By-Pass 
Construction), several Improvements were incorporated into the design. 

* This shows an Interchange design on a Capital Improvement ProIect 
where the Eastbound off-ramp of a US route was designed with a STOP 
condition to continue along the route. The RSA Team noted that this 
STOP condition was not efficient and had the potential for rearend 
crashes. After many hours of redesigns and meebngs, the Design Team 
incorporated a redesign of the ramp so traffic to remain on the route will 
not stop. 

* Also Incorporated, was a move of another ramp that will eliminate left 
turns to enter onto the other PA route and instead will be making a safer 
right turn. 
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This IS an example of a “NON-SUCCESS” on the very same prolect. 

The requested improvement of replacing an at grade rntersectton with an 
interchange would have required going outsrde the APPROVED 
Environmental Footprint and would have Jeopardized the project 
completion. HOWEVER, other measures were taken to address the 
problems associated with the intersection and the District will reconsider 
the request at a later date. 

This is a good example of why the Team should raise CONCERNS 
and not tie the hands of the Design Team with soecific 
improvements! There may be numerous ways to improve a 
problem. 

52 



ROAD SAFETY AUDIT SEMINAR 1999 ITE Annual Meeting Las Vegas Nevada August 1999 

This quote from LOUIS Pasteur IS appropriate when concerns raised are 
not Incorporated. A valuable asset of the Road Safety Audit Process IS 

that experienced gained on a prolect, even through a non-success, can 
be translated to another prolect where existing conditions may permit 
incorporation. It is a process that builds and intearates success. 

DISTRICT 10 has been successful in approximately 50% of the 
attempts to improve particular situations. Most of the reasons 
stem from late changes being very difficult to incorporate and 
still remain ON BUDGET AND ON TIME. However, most of the 
remaining 50% will be valuable for future projects. Also, the 
Pilot varied the types of projects and phases of projects to 
evaluate the differences; therefore, some were at a 
disadvantage from the start. 
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GOOD IDEAS BECOME CONSISTENT. We should always learn 
from our trials and errors. 
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;,a- 
10 0 s-0 =-%I _-__ ..-.--__ 
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$ 10 FULL DAYS FOR FIELD VIEWS 
10 da s x 7 hrs. x 5 people = 350 hours 
TOTAl = 350 hrs. x $50/hr. = $17,500 

$ COORDINATOR’S EFFORTS 
ARRANGING FIELD VIEWS = 4 hrs. 
DOWNLOADING FIELD NOTES = 30 hrs. 
AlTENDING DEBRIEFING MEETINGS = 8 hrs 
TOTAL = 42 hrs. x $50/hr. = $2,100 

$ REDESIGNING EFFORTS 
SURVEY CADD, CLERICAL 
WAG of 300 hrs.x $40/hr. = $12,000 

$ TOTAL COST = $31,600 

These are the very roughly estimated salary costs for the District staff of 
the time spent in performing Road Safety Audit functions after one year. 
This IS very little for the amount of success achieved. Most of the time 
and efforts were placed on a select few proJects. 

It is estimated that the averaqe salarv cost of an Audit would be 
$2,000 to $5,000. 

Naturally, added improvements have added a great deal of costs to the 
project development; however, this IS not considered as a cost of the 
audit. 

55 



ROAD SAFETY AUDIT SEMINAR 1999 ITE Annual Meeting Las Vegas Nevada August 1999 

$2,000 to $5,000 
PER AUDIT 

These are the very roughly estimated salary costs for the Dlstnct staff of 
the time spent in performing Road Safety Audit functions after one year. 
This IS very little for the amount of success achieved. Most of the time 
and efforts were placed on a select few projects. 

It is estimated that the averacae salarv cost of an Audit would be 
$2,000 to $5.000. 

Naturally, added improvements have added a great deal of costs to the 
project development; however, this IS not considered as a cost of the 
audit. 
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0 CITED CONCERNS MAY CREATE 
TORT LIABILITY 

0 CONCERNS NOT ADE UATELY 
9 ADDRESSED MAY BE ” MOKINGGUNS” 

0 DELAYS AND CHANGES CAUSED BY 
ENVIRONMENTAL RE-EVALUATIONS 

0 DELAYS AND CHANGES CAUSED BY 
CONSTRUCTABILITY PROBLEMS 

0 PROPERTY OWNERS LOSE TRUST IN 
AGENCY DUE TO LATE CHANGES 

0 PROJECT MANAGER LOSES 
CONTROL OF PROJECT MILESTONES 

The Pllot had costs that cannot have a price tag placed on them. They 
are costs that an Agency must realize that they may experience; however, 
they are not insurmountable and can be mlnlmlzed If an Agency IS aware of 
their posslblllty. 

* Any concern that IS cited may raise an issue In a law suit that may not 
have been raised if it had not been not cited by the Agency Itself. 

* Concerns that are not addressed may be a considered a tort IlabWy If It 
gets to the attention of a party In a future law suit. 

* Delays are Inevitable. The key IS to start early enough so It minimizes 
associated problems, such as letting dates and commitments. 

* Sometimes the Team has good Ideas, but no one can figure out how to 
correct It within the existing constraints. 

* Property owners may have been told something previously and the Road 
Safety Audit Team creates a change In the design that changes the 
Agency’s position. This creates a distrust. Property owners do not 
appreciate nor understand that changes In design do occur, let alone ones 
that affect them personally. 

* Re-designs can cause Project Managers (Owners) to get the timing of the 
prolects’ milestones off track. This could adversely affect other projects. 
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O<REQUIRESALOT 0~ 
COORDINATOR'STIME 

@ORGANIZING/POSTPONING 
FIELDREVIEWS 

@ TEAM MEMBERS CHANGING 
POSITIONS 

@ PLANSNOT AVAILABLE 
DURINGPRELIMINARY 

REVIEWS 

This slide states some CHALLENGES (problems) that have been experienced: 

* As the Coordinator goes, so goes the Safety Audit Reviews. An aggressive 
Coordinator will find a way to be successful, and vise versa. The Audits do not 
move unless someone takes the lead. Much time IS needed (hopefully, AT 
FIRST) to become familiar with the procedure. 

* High level managers have busy schedules that are constantly changing: often 
by others and beyond their control. This caused frustration, because it was 
lnltlally determined that &l field reviews would have & Team Members present. 

* The District has had numerous position changes during the Pilot timeframe; 
many Involved Team Members. As a Member moved to a new position he/she 
was dismissed from the Team. This required catching-up for the replacement 
and a loss of Audit experience for the Team. 

* Reviews should be held early. Usually no plans exist early in project 
development. This makes decisions difficult because some features and design 
declsrons have not yet been made. This requires the Coordinator to keep track 
of numerous options, posslbllltles, and dIrectIons which IS extremely frustrating. 
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( CONTINUED ) 

GERY SHORT WINDOW 0~ 
OPPORTUNITY WHEN 

CHANGE IS EASY 
0 MAKING IMPROVEMENTS 

AND STAYING WITHIN 
ENVIRONMENTAL FOOTPRINT 

@ UNSURE OF PROPER 
DOCUMENTATION TO AVOID 
POSSIBLE TORT LIABILITY 

1 

This slide states some additional CHALLENGES that have been experienced: 

* There IS a very short window of opportunity when change IS easy. 
When the initial review IS during a later phase, difficulties with design 
changes occurred and selling became more difficult. The Pilot eliminated 
reviews during later phases when there was no initial review early in the 
proIect development phase. 

*On the Capital Improvement ProIects where there were needed 
envlronmental approvals, many concerns cited affected the approval and 
required changes. This created conflicts that needed resolved. 

* The Coordinator will spend a lot of time determining the best way to 
state concerns due to fear of tort Ilability. The Project Owner has even a 
more difficult time with the response due to a slowly evolving process that 
does not always get issues resolved in a timely manner. This makes 
draltlng a letter that needs to address many concerns difficult. Most 
responses had to be requested by the Coordinator numerous times before 
received. In fact, a couple Issues that were not accepted due to 
envlronmental Issues were later accepted and resolved after the response 
was drafted. This creates a lot of paper work and tracking. 
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@ CbMMUNICATION FAILURES 
CREATING EXTRA WORK 

@ RESPONDING BACK TO 
TEAM IS AWKWARD 

@ METRIC PLANS 
@ DIFFICULT TO FULLY 

UNDERSTAND BACKGROUND 

This slide states some additional CHALLENGES that have been experienced. 

* A lot of wheel spinning can unnecessarily occur if communication does not occur 
accurately and In a timely fashion. A project had a major down scoping occur for fiscal 
reasons, i.e., from a Betterment Project (major reconstruction) type to a Surface 
Improvement Project (1 l/2 ” of bituminous ONLY) without the knowledge of the 
Coordinator. Because the Coordinator was unaware of this change, an unnecessary/futile 
field review occurred. In another project, the Coordinator also performed research 
unnecessarily to sell a concern when the change was already accepted but was unaware. 

* ProIect Managers constantly needed reminded hat a Formal Report back to the 
Coordinator IS required. It was not because they were skirting Issues. It was very difficult 
to determine when the report should be written. This was due to the dynamic process 
that does not occur at the same pace for the numerous and various concerns. Some are 
resolved quickly, some are resolved slowly, some cannot be resolved. There never really IS 

a convenient nor ideal time to respond and be assured that addendums will not be needed 
and tort llablllty IS not created. 

* Metric Plans1 Pennsylvania IS relatively new to metrication. Although most 
DeSignerS/PrOJeCt Owners are familiar with the conversion, many other dlsclpllnes are not 
yet familiar with Metric which caused a lot of frustration and difficulty to compare design 
standards to field conditions. We believe many things were Inadvertently overlooked due 
to unfamiliarity. 

* It was difficult to fully understand the project during the short time that an audit takes 
place. Often issues were already considered somewhere during project development as 
those responsible have already been wrestling wrth the project for some time. Not having 
the full background often created conflicts that needed resolved before moving on. 
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@ NO EASY/SURE WAY TO 
DETERMINE ALL ROAD USERS’ 

& STAKEHOLDERS’ NEEDS 
@ MAINTAINING BUY-IN DUE 

TO “RE-INVENTING WHEEL” 
@ REMAINING RESISTANT TO 

CONSTRAINTS OF PROJECT 
DEVELOPMENT 

This slide states some additional CHALLENGES that have been experienced. 

* Every project has unique road users and Stakeholders. It IS extremely difficult 
to gain input from all concerned without having a representative from all interest 
groups becoming involved in the Design Process. Although PennDOT and other 
Agencies are including Community Advisory Committees to gather concerns in 
selected projects, the enormous amount of time It requires to do this makes It 
impractical for all Road Safety Audits. Therefore, Team Members have to act in 
the interest of all road users through their experience and acquiring other 
knowledgeable Agency and non-Agency, as practical. 

* BUY-IN was very difficult to maintain when sensitive issues were raised and 
scrutlnlzed after having prolect team members previously making a decision and 
moving forward with the design which was counter to the Road Safety Audit 
Team. Even though some decisions landed ldentlcally as designed, some 
members of the Design Team(even top management) saw the Safety Audit as 
going backwards and not forward. 

* At times, the same constraints that the Design Teams experience were 
experienced by the Safety Audit Team, such as time and money. At times, the 
posslblllty of delaying the project created a lack of “total” cooperation to 
incorporate redesigns. Since the Audits were not forced, many Improvements 
were not carried through to the end. 
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SENIOR MANAGEMENT 
MUST BE WILLING TO: 

h COMMIT HUMAN RESOURCES 
h REDESIGN (“BACK TO DR4WINGBOARD”) 

h INVESTIGATE IDEAS 
a MOVE OUTSIDE SCOPE 
h ADJUST PROGRAMS TO FIND $ 

This slide explains the meaning of BUY-IN as it IS related to the Road Safety Audit 
Process. 

BUY-IN IS a must so that everyone understands the Process. 

BUY-IN helps accept the inevitable.......MORE WORK! AND OCCASSIONAL 
NON-SUCCESS! 

Senior Management must realize and accept the following: 

* Commit the human resources needed to perform such an important 
task. 

* Issues may be revisited. A fresh look IS often needed, especially If 
the issue affected others throughout project development. Take the 
time now to prevent more time and more money to be spent later. 

* You must be willing to get out of the “Comfort Zone” and try and 
learn from new Ideas. 

* Somettmes, the scope needs changed so hat the project can truly be 
a multi-modal Improvement project that will serve and benefit all road 
users for many years. This IS not always the focus when a project IS 
first programmed. 

* New Ideas, new issues, new work brings the need for unanbclpated 
money. Other prolects may need adjusted so that an issue can be 
addressed. This shows a commitment to safety. 
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SENIOR MANAGEMENT 
MUST BE WILLING TO: 

a COMMIT HUMAN RESOURCES 
a REDESIGN (“BACKTO DRAWINGBOARD”) 

a INVESTIGATE IDEAS 
a MOVE OUTSIDE SCOPE 
b ADJUST PROGRAMS TO FIND $ 

This slide explains the meaning of BUY-IN as it IS related to the Road Safety Audit 
Process. 

BUY-IN IS a must so that everyone understands the Process. 

BUY-IN helps accept the inevitable.......MORE WORK! AND OCCASSIONAL 
NON-SUCCESS! 

Senior Management must realize and accept the following: 

* Commit the human resources needed to perform such an important 
task. 

* Issues may be revisited. A fresh look IS often needed, especially If 
the issue affected others throughout prolect development. Take the 
time now to prevent more time and more money to be spent later. 

* You must be willing to get out of the “Comfort Zone” and try and 
learn from new Ideas. 

* Sometimes, the scope needs changed so hat the project can truly be 
a multr-modal improvement project that will serve and benefit all road 
users for many years. This IS not always the focus when a project IS 
first programmed. 

* New Ideas, new Issues, new work brings the need for unanticipated 
money. Other projects may need adjusted so that an issue can be 
addressed. This shows a commitment to safety. 
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TEAM-MEMBERS’MUST 
ACCEPT THAT: 

b TIME NEEDS TO BE DEVOTED 
a Aj,Ju+,f)wOT ULTIMATE 

b DISTRICT HAS MULTIPLE NEEDS 
b WHEELS MAY SPIN 
h NOT ALL CONCERNS CAN BE 

FEASIBLY CORRECTED 
/h CONSENSUS SUPPORTS CAUSE 

This slide explains the meaning of BUY-IN as it IS related to the Road Safety Audit 
Process. 

BUY-IN IS a must so that everyone understands the Process. 

BUY-IN helps accept the inevitable.......MORE WORK! AND OCCASSIONAL 
NON-SUCCESS! 

The Road Safety Audit Team Members must realize and accept the following: 

* Time will be needed---l-2 days per month 

* Audits will not be forced and are to be used as an 
additional tool to determine needed project Improvements. 

* The District has multiple needs and costly issue may have far 
reaching repercussions throughout the District. One must keep 
the more wide range vrslon. 

* Wheels may spin and issues may be revisited. Again, a wider 
vision will help accept that sometimes issues are more 
complicated than Just changing a design. 

* Not all of the concerns cited can be adequately addressed In a 
reconstruction project within prudent constraints. However, 
raising the concern will “open the door” for other posslblllbes. 
Some concerns are too complex or beyond expectations of a 
reconstruction project to solve. 

* Team Consensus IS needed to demonstrate a true need and not one 
that IS self-serving. The Team needs to be able to reach a common 
ground before they should expect an Agency to react. 63 
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n MUST HAVE GEOMETRIC DESIGN, 
TRAFFIC, HUMAN FACTORS 
SAFETY, & AGGRESSIVE cokD. 

n HIGH LEVEL MANAGEMENT HELPS 
MAINTAIN CREDIBILITY 

n MAINTAINING THE SAME TEAM 
THROUGHOUT HELPS BUILD 
CONSISTENCY AND EXPERTISE 

n TOO MANY MEMBERS MADE 
CONSENSUS/FOCUS CALLENGING 

These next slides contain OBSERVATIONS that were directly made, told to be 
factual, or deduced from the experiences and results obtained from varying the 
method of performing the numerous facets of the Road Safety Audit Process. 
Thl slide a dress s T 
tha? can made or &reaEuccess. 

M MAKE-UP. The Team Make-Up IS an extremely important decision 

* The entire Team must thoroughly understand the Audit Process and accept the bad with 
the good. Understanding the process IS necessary so the field reviews will remain 
producbve and the concerns that are being raised are reasonable and prudent. BUY-IN IS 
described In more detail later In the presentation. 

* Safety knowledge IS a must in the make-up of the Team. Understanding how the 
AASHTO Roadside Design Guide, Positive Guidance techniques, and how/why crashes occur 
IS key In determining potential problems with a design. Knowledge of current STANDARDS 
and GEOMETRIC DESIGN practices assists in determining the minimum requirements and 
the safety associated with the various design features. HUMAN FACTORS play a malor role 
In highway safety and greatly assists In presenting problems and concerns, also. Provide 
training if an expertise is not inherent, whenever possible. The Road Safety Audit 
Process needs a person that fully understands and embraces the process. When the 
Coordinator IS inactive, so IS the Team. An aggressive Coordinator can greatly help In 
monitoring recommendations and staying in constant contact with the Design Teams. 
* Having at least one HIGH LEVEL MANAGER assists in maintaining credlblllty by adding 

well-rounded knowledge of the Agency and, therefore, helped determine what may be 
feasible and what may not. 
* Maintaining the same Team throughout the Process builds expertise and provides 
consistency from prolect to project Especially Important In some of the skills not Inherent 
in many Agencies, i.e. Human Factors, Accident Reconstruction, etc. Although, various 
Teams will help manage limited human resources. 
* The Pilot utilized from 4 to 15 members. More than five members made obtaining 
consensus and keeping a focused audit challenging and difficult. 64 
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n MINIMAL INVESTMENT FOR 
TEAM (1 day/ma.) 

n MODERATE INVESTMENT FOR 
DESIGNERS (3 days/ma.) 

n MAJOR INVESTMENT FOR 
COORDINATOR (5 days/ma.) 

This slide outlines the observation made with regard to EMPLOYEE TIME. 
m;+TrhTEAM meets when reviews are scheduled. This IS approximately 1 day per 

* The DESIGN TEAM will need time for the following: 
Prepare briefings 
Attend a field view 
Search for solutions to concerns 
Redesigning features 
Contacting property owners 
Resubmitting for approvals 
Communicatin with the RSA Coordinator and Program 
Management ommittee c? 

This IS approximately 3 days per month. But it will involve only those Design 
Teams that have a project subJected to a Road Safety Audit. 

* The COORDINATOR will need time for the following for each project: 
Arranging meetings/ field reviews 
Analyzing field notes 
Processing reports 
Communicating with Designers 
Researching possible solutions to concerns 

This IS approximately 5 days per month. 
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n AN AUDIT CAN REQUIRE ONE 
DAY TO ONE WEEK... 

))n* SCOPE (COMPLEXITY OF DESIGN) 
)w PHASE (LEVEL OF DETAIL SCRUTINIZED) 
M* AVAILABLE BACKGROUND DATA 
w REPEAT AUDIT (TEAM AWARENESS) 

n AMOUNT OF EFFORT IS 
DIRECTLY PROPORTIONAL TO 
THE BENEFITS GAINED 

* A single Audit can require anywhere from one day to one week. 
* They will be dependent on the SCOPE OF WORK or the complexity of 
the project. Some simple designs can be understood and reviewed 
very easily. Others need additional data to be collected and may 
require several meetings. 
* The PHASE of the project will dictate the design features that will be 
scrutlnlzed. Some are slmple,some are complex. 
*The amount of AVAILABLE BCKGROUND DATA IS directly proportional 
to the comfort and ability of the Team to satlsfactorrly scrutlnlze the 
design. 
* If the Audit IS a REPEAT AUDIT, the Team has already become 
familiar with the details and can review features more quickly. Also, as 
the Design progresses the level of detail scrutinized b an Audit IS 
usually lessened and the Audit Team receives more o Y the normal 
constraints received in Project Development, which makes the Audit be 
completed more quickly. 

* A cursory review will usually result In ldenbfylng a fewer number of concerns. 
The more time and attention to details 
greater the number of safety concerns t % 

lven to the plan and field reviews, the 
at are Identified. Time and effort IS 

directly proportional to the quality of the audit. The more time and effort that the 
Team puts forth, the better the results. Therefore, If the Team has early 
successes, the Team will probably put forth more effort and vice versa. It’s human 
nature. If the Team IS given projects that are destined for failure, I.e., too late In 
the design process or already over bud 
senously, there IS a good chance that t I! 

et, or If their concerns are not taken 
e next Audits will be less thorough. It’s 

human nature. 
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4 PROJECT COSTS WILL INCREASE 
n INCREASES ARE ACCEPTED 
n PRELIMINARY REVIEWS RESULT 

IN SUCCESSFUL INCORPORATION 
n LATER REVIEWS PRODUCE 

SUCCESS IF COST BENEFICIAL 
AND SOMETHING ELSE CAN BE 

ELIMINATED 

This slide addresses COSTS. 

* Most of the improvement Incorporated into projects resulting from Road 
Safety Audit Reviews Involved extra work and resulted In additional costs. 

* Additional costs was never an issue in rejecting an Improvement. The 
costs associated with safety concerns were always accepted. No one 
argues with a “TEAM OF EXPERTS”. Costs may have been a reason for 
not incorporating an improvement If the recommendations that were cited 
were way beyond the scope of the project. However, the Team always 
considered the scope of the project In citing concerns. (DELAY seems 
to be more of a constraint.) 

* Most concerns cited in PRELIMINARY ENGINEERING phases were 
addressed. 

* Reviews made In the later phases of projects (beyond mid point of Final 
Design) require cost beneficial improvements to be Incorporated. That IS, 
the recommendations that result from the cited concerns are scrutinized 
more closely. If there IS more than one way to address a concern, the 
cheapest way WIII be selected at this point. 

67 



ROAD SAFETY AUDIT SEMINAR 1999 ITE Annual Meeting Las Vegas Nevada August 1999 

n CONCERNS INITIALLY RAISED 
IN PRE-OPENING PHASE ARE 
COSTLY AND RESISTED 

n EXISTING ROAD REVIEWS CAN 
CREATE: 
m EXTREMELY COSTLY IMPROVEMENTS 
ul* LOW COST SPOT IMPROVEMENTS 

n SOME REVIEWS WILL RESULT IN 
VALUE ENGINEERING OR 

CONSTRUCT-ABILIY AND SAVE $$ 

This slide also addresses COSTS. 

* Any concern first raised while the contractor has begun work WIII most often be 
very costly due to being “Extra Work” Although, It WIII be less expensive than 
after the contractor IS gone. Most field construction personnel did not buy into 
the Road Safety Audit Process due to numerous other demanding priorities during 
construction. In fact, one Project Engineer stated: “Sure1 As soon as you guys 
leave, another van load will be here to see how I’m controlling my cost overrunsl” 
Naturally, it was in fun .I think. 

* Most Agencies performing Road Safety Audits consider EXISTING ROAD 
REVIEWS as a completely separate process from Road Safety Audits. Mostly 
because It IS usually futile to expect that a roadway built prior to 1960 can 
feasibly conform to the safety standards of today without the benefit of a 
rehabilitation prolect. However, often a review of an existing roadway can result 
In a list of locations that can be improved, systematically , In a low cost manner. 
The risk IS that the list may be long and be a Tort Liability. 

* Experience during field reviews often find ways to build things 
cheaper! 
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n DELAYS DUE TO REDESIGNS, 
ADDED RIGHT-OF-WAY, 
UTILITY TAKES, & CLEARANCES 

ARE INEVITABLE 
n COMMITMENTS OVERRULE 

DELAYS; IMPROVEMENTS MAY 
NOT BE INCORPORATED 

n THE MOST SENSITIVE ISSUE 

This slide briefly addresses DELAY. 

* The Pilot IS well accepted by all Involved. Everyone knew delays may occur. 
It IS part of buying into this “SAFEPI’ IMPROVEMENT” Audit Process. No 
project had a letting missed due to redesigns. It IS believed that even If any 
were, It would not be as troublesome as It usually IS because the reasons 
would be Justified. Concerns cited later in the project development phases will 
Inevitably delay the design. These concerns usually resulted In incorporating 
the improvement that will cause the least delay. A Capital 
Improvement Project underwent major redesigns and IS in Jeopardy of even 
missing a mayor commitment because of concerns that were raised. But 
because the concerns are good safety concerns, the District IS undergoing the 
major efforts necessary to incorporate the changes and possibly delay the 
project. 

*Although delays will occur, projects were not unreasonably delayed; because, 
COMMITMENTS over-rode decisions to incorporate improvements. This does 
not suggest the Audit Process IS a failure’ The Team can ensure that this type 
of improvement WIII be Introduced into another project at another time. Also, 
the lesson learned can be utilized In another project. 

* Delaying the proIect IS the most sensitive issue in the Road Safety Audit 
Process. Even more so than money. Money can be moved. Items can be 
eliminated. But time cannot be changed and commitments reflect on an 
Agencies credlblllty and are considered extremely important to uphold. 
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COMMENTS ON FIELD VIEWS 
n REPORTS ARE SUCCESSFUL IF: 

0 CAREFULLY THOUGHT OUT 

n REPORTS BACK TO TEAM ARE 
AWKWARD DUE TO BEING A 

DYNAMIC PROCESS 
This slide addresses DOCUMENTATION. 
* Field reviews are extremely valuable and are a key element In the Road Safety Audit 
Process. Many things are said and discussed during a field review. Typical 
brainstorming techniques are not easy to perform In a van during a moving field view. 
Also, many conflicts occur that may not get resolved during the field view. Documenting 
everything was extremely difficult. Do you bring a secretary7 Do you take the time to 
write all brarnstormlng concerns down before you move on7 Videotaping was found to be 
the most practical way to capture everything. This, however, requires a lot of the 
Coordinator’s time to decipher notes afterwards. 
* The Pilot tried several methods of reporting; success varied on the following: 

1) Having NO FORMALREPORT caused a lack of communication and 
incorporation due to the Coordinator forgetting some concerns. 
2 

I 
Not wanbn 

a I Team % 
to create a potential liability concern was a ma or focus for 

Mem ers; however, to ensure ideas would not be stl ! led, all 
Members were assured that the Formal Reports will attempt to minimize 
IlabIlIty through careful preparation and wording. 
3) The report needs to be timely so the short windows of opportunity are 
not missed and Information IS not forgotten. 

* Project Owners constantly needed reminded hat a Formal Report back to the 
Coordinator IS required. It was not because they were skirting Issues. It was very 
difficult to determine when the report should be written. This was due to the dynamic 
process that does not occur at the same pace for the various concerns. Some are 
resolved quickly, some are resolved slowly, some cannot be resolved. There never really 
IS a convenient time to respond and be assured that addenda will not be needed and tort 
IlabIlIty IS not Increased. 
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n CAPITAL PROJECTS: ABSOLUTELY 
n 3R PROJECTS: DEFINATELY 
n SAFETY PROJECTS: POSSIBLY 
n BRIDGE RECON 

COMPLETE REHAB: %I 
l$UCTION: 

DECK REHAB: NO (SCOPE TOO NARROW) 
n SURFACE IMPROVEMENT: NO 

(SCOPE IS SOLELY TO RESURFACE) 
n PERMIT PROJECTS: NO 

(FUNDING BY OTHERS) 

This slide addresses proJect types and If they are SUITABLE for Road Safety Audits. 
* CAPITAL IMPROVEMENT PROJECTS provided the most opportunities for improvements, 
allowed the most time in which to redesign, already involved Right of Way takes, and had 
more of a buffer of funding that could absorb some Increases. 
* REHABILITATION PROJECTS usually provided opportunities because the scope of work IS 
usually broad and Includes Federal funding that can be put toward the typical types of 
improvements that result from Audits. If you do not make Improvements here, you may 
“miss the boat” for years to come. 
* SAFETY PROJECTS did not have many concerns. This IS believed to be due to a major 
emphasis already being on SAFETY. 
* BRIDGE RECONSTRUCTION PROJECTS can go either way. The ones involving a 
complete rehab were found to be good ones to Audit. There IS often an effort put forth to 
improve the alignment and some roadway work, which can create concerns and have 
opportunities for improvements. Other than bringing some features up to current 
standards, deck replacements have a very narrow scope relative to features pertaining to 
an Audit. 
* SURFACE IMPROVEMENT PROJECTS are notorious for one thing: “Paint her black, and 
don’t look back!” In other words, they are to improve ride quality and have little money 
available for any other Improvements. They are usually funded by State monies, which are 
s t r e c h e d as far as possible. You will probably get little support. Ironically, this IS 
probably where you will find the most concerns, because speeds will be increased and most 
design features are not improved. 
* PERMIT PROJECTS usually have no lead time, receive little cooperation from propertv 
owners, and Involve fundlnq outside of the Aqencv, making them very difficult to acquire. 
IronIcally, because It IS not Agency money, the benefits and opportunities could be 
enormous. But, there IS resistance with redesigns and continual reviews. 
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n INITIAL AUDITS IN LATER PHASES 
(AFTER ENVIRONMENTAL APPROVAL) 
RESULT IN FEWER SUCCESSES 

n PRE-OPENING PHASE AUDITS 
WILL VERIFY FIELD CHANGES 

n PRE-OPENING CONCERNS ARE 
DIFFICULT TO $ELL 

n EARLY MONITORING CAN MINIMIZE 
COSTLY POST-CONSTRUCTION 

This slide addresses the PHASES OF THE DESIGN PROCESS that are suitable for the 
Road Safety Audit Process. The Pilot Audited numerous projects that were In the 
various phases of project development and monitored the experiences and results. 
* It was lmmedlately obvious that a n Audit that was lnlbally performed In a later phase 
was not doomed for failure, but they did result In a fewer number of successes. The 
defining line appears to be the completion of the envlronmental approval. After this 
time, the amount of effort needed for major design changes IS greatly Increased. 
* During Construction, or the Pre-Opening Phase, an Audit can be very beneficial in 
determining the changes that were made In the field to the design. Mostly changes of 
this nature were due to constructability problems which may have left no other choice 
but to make the change. The Road Safety Audit Team will have to expect that these 
changes are Inevitable. But, another Audit In this phase can determine If their was a 
corresponding safety concern and attempt to compensate for the change. If It was a 
monetary decision, which are also Inevitable, the Audit still allows time for the Agency 
to weigh the potential safety concerns against the costs associated with reconstrucbng 
now, or even worse, later after the contractor IS gone. 
* Concerns lnlbally raised after construction started were very difficult to sell because of 
the numerous ramifications that are involved In late changes. The Pilot did not conduct 
many of these Audits due to lnlbal unsuccessfulness. 
* Early Audits at least stand a fighting chance to get a concern corrected because there 
IS a construction project that can lmmedlately address the need. The cost goes up 
drastically once the contractor IS gone. There was a prolect that was under 
construction that was noJ Audited that has features that would have been cited as 
major concerns if they would have been Audited. The concern was raised and It was 
determined that the change would remain due to severely altering the project’s budget. 
Successfulness of an Audit depends on the TYPE of project it is and the PHASE 
at which you have cited the concern. 

72 



ROAD SAFETY AUDIT SEMINAR 1999 ITE Annual Meeting Las Vegas Nevada August 1999 

n NON-AGENCY MEMBERS CAN 
EXPOSE UNFAVORABLE ISSUES 
WHICH CAUSES AGENCY TO 
LOSE CONTROL OF PROJECT 

n AGENCY WILL NOT TOLERATE 
THE AUDITS CONTROLLING 

LETTING SCHEDULE 

This slide addresses CONTROL. 

Research of the RSA Process indicates that various Agencies prefer to have 
Police and other outside representatives on the Team. 

* Sometimes unfavorable decisions need to be made based on all existing 
constraints and information at the time. This could be damaging and/or 
counterproductive If exposed Improperly. Some non-Agency personnel may 
have hidden agendas that may be counterproductive, also. This issue has 
not been satisfactorily evaluated so far. 

* The Road Safety Audit Process will not jeopardize projects. The 
improvement will not be incorporated if this IS a posslbMy. Jeopardizing 
proJect completion will not be tolerated. This IS not unacceptable even 
from a pure safety perspective when the overall program management 
perspective IS considered. Some improvements may be desirable, but may 
not be worth delaying or losing a badly needed improvement proIect. The 
positive perspective IS that this should not be an issue If the Audit Review IS 
performed early enough In the design process. If It IS not, those 
responsible for proJect management will need to make a drfflcult decision. 
Furthermore, if the improvement IS not Included, the Design Team or the 
Road Safety Audit Team will have learned from the experience. 
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n HAVING KNOWN ACCEPTABLE 
PROTOCOL HELPS TO RESOLVE 

CONFLICTS QUICKLY 
n PROGRAM MGM’T COMMITTEE 

HELPS FUNDING PROBLEMS 
n INSPECTORS ARE LAST TO BUY-IN 
n “BUY-IN” AT ALL LEVELS 

HELPS SUCCESS AT KEY TIMES 
I.e. CITING CONCERNS REPORTING CONCERNS, 

INCORPO~~NG IMPROVEMENTS 

This slide addresses CONFLICT RESOLUTION both, among the Team and 
within the Agency. 
* If everyone knows what to expect when conflicts arise, there IS normally 
no problem. THE TEAM MUST REACH CONSENSUS ON ALL CONCERNS SO 
THAT THE CREDIBILITY OF THE TEAM IS MAINTAINED. NO HIDDEN 
AGENDAS! The Pilot only cited concerns that were unanimously accepted 
and conflicts that arose within the Team were fairly easily settled. District 
10 had a set and accented procedure prior to implementing the Pilot. All 
parties accepted that not everything will be completely satisfactory to 
everyone. Decisions were made as a Team and the Team accepted defeat. 
Most any kind of team grows together In success. It IS very apparent In the 
Road Safety Audit Process because there IS SAFETY Involved, which IS near 
and dear to everyone. 
* Funding IS always an issue. District IO has a Program Management 
Committee at the Administrative Staff level that IS ready to make the final 
determination, If necessary. 
* Construction Inspectors are the last Agency personnel that need to Buy-in 
to the Road Safety Audit Process. They are probably the most important 
because they can make changes and unknowingly undo what the Team has 
done. Unfortunately, they are the most difficult to sell. 

* BUY-IN IS A MUST1 This IS explained next. 
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n CONCERN OF INFORMATION 
BEING POTENTIALLY DAMAGING 

IN TORTS 
n NUMEROUS ISSUE REQUIRING 

AUDIT TEAM TO BE RESPONSIBLE 
n REPORTS RE UIRE THE NEED TO 

9 BE CLEARL THOUGHT OUT 
* The Road Safety Audit Process definitely adds SAFETY VALUE. Having a Process 
that IS focused to address concerns of all varieties has to reduce tort exposure. 
* Concerns that could not be adequately addressed, even for good reasons, may 
be damaging in future torts. Even concerns adequately addressed could be 
damaging In torts stemming from crashes that occurred years ago by providing 
ammunition for a plaintive that a problem existed. The District has not 
experienced a problem as of this time. The Countries that have been utilizing the 
Road Safety Audit Process strongly believe that everything should be well 
documented; however, these Countries have Agencies that are protected In courts. 
PennDOT IS covered by Statute that allows SAFEW STUDIES to be non- 
discoverable. It should be noted that this Statute has not yet been tested under 
the Safety Audit Process. It also has noJ caused the Audit Team to take the 
shotgun approach and cite irrelevant concerns Just to cite concerns. 
BOTTOM LINE: HAVING A PROCESS THAT ADDS SAFETY VALUE SHOULD AID 
RISK MANAGEMENT AND MINIMIZE LIABILITY CONCERNS, YOU CANNOT NOT 
USE THE AUDIT PROCESS BASED ON A FEAR OF INCREASING TORT LIABILITY. 
* PennDOT’s Audit Team has been prudent and responsible when raising 
concerns. Concerns and/or recommendations must enhance safety, but they 
should also be feasible. The extreme example would be for the Audit Team to 
recommend a By-Pass when the scope of work of the project was to solely 
resurface a roadway. 
* Reports need to be clearly thought out to prevent “backing the Design Team into 
a corner”. Agencies will not manage their projects by fear of tort IlabIlIty. An 
irresponsible report will only serve to potentially cost the Agency much needed 
dollars. 
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“BUY-IN” AT ALL 
LEVELS 

w SELECT COORDINATOR WITH 
KNOWLEDGE, EXPERIENCE, 

AND ENTHUSIASM 
> COORDINATOR AND PROJECT 

MANAGERS SHOULD WORK 
CLOSELY BUT SEPARATELY 

These next 7 slides are the presenter’s recommendations from a Coordinator’s point 
o,f;;E;sto any Agency that IS consldenng implementing the Road Safety Audit 

* The Road Safety Audit Process can distract an Agency from their normal project 
development routine by adding additional reviews which usually results In changes, 
additions, and/or deletions of portions of the design. This can cause delays, cost 
overruns, and conflicts If those Involved do not understand, accept, and prepare for 
the possibility for change. Having BUY-IN at all level of project development, i.e., 
District Engineer, Plans Engineering, Program Engineering, Designers, Road Safety 
Audit Team, Safety Review, and all other involved internal and external Units, helps 
to allow the Process to be effective. 
* The COORDINATOR IS needed to keep the Process moving and allow it to become 
effective for a number of projects. This involves coordlnabn reviews, preparing 
accurate comments, interactin 

9 
with many Des1 n Teams, se F1 

resolving conflicts and ACCEP 9 ING THE RESUL S. 
ing safety concerns, 

To effectively do all of these, 
requires a person(s) that has KNOWLEDGE, EXPERIENCE, AND ENTHUSIASM. 
* The COORDINATOR will need to be kept up to date on all of the proIects in the 
Road Safety Audit Review Process as the proIects develop. Communication will need 
to occur throughout. Most of It IS, simply, advising of the status of both of the 
functions (Design/Road Safety Audit). However, a lot of wheel spinning can 
unnecessarily result if this does not occur accurately and in a timely fashion. For 
example, a prolect that was In the Pilot’s Audit Process had a major down scoping, 
i.e., from a Betterment Project (major reconstruction) type to a Surface 
Improvement Project (1 l/2 ” of bituminous ONLY) without the knowledge of the 
Coordinator, which resulted In a futile field review. The Coordinator also needs to be 
kept current on the status of previously cited concerns. Although, it is very 
important that they remain SEPARATE, so they remain excluded from 
normal biases and constraints. 
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a 
6 
hT 

> SELECT INTERDISCILPLINAR 
TEAM WITH EXPERIENCE 

* USE SMALL TEAM - 3 OR 4 MAX. 

> MAINTAIN CORE TEAM & ADD 
EXTRA EXPERTS AS NEEDED 

+ LIMIT NON-AGENCY TEAM 
MEMBERS J 

* A Road Safety Audit Team must be InterdIscIplInary so safety concerns 
are considered from all facets of highway engineering. Experienced 
personnel must be used to ensure a high quality review. A constant 
Team with core experience with safety principles IS recommended. 

* Use a SMALL NUMBER OF TEAM MEMBERS. However, they must have 
diverse knowledge. Too many members made obtaining consensus 
difficult and staying focused challenging. A large number of Team 
Members often prolonged reviews and left many Members with a sense 
of disorder. 

* Having a constant Team will continue to build experience and 
serve to better integrate needed safety improvements and 
reduce the possibility of making the same mistake, or missing 
the same opportunity to enhance safety, twice. Additional 
members with experience In key areas should be added as needed on a 
project by project basis. Additional members may even help at different 
phases in design, I.e., Work Zone Traffic Control expert In the 
Construction Phase. 

* Non-Agency members may provide valuable Information; however, 
there IS a great risk of losing control of the project by potentially allowing 
unfavorable information to get outside of the Agency. It may be better 
to search for the information offered by others through other formats. 
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( CONTINUED ) 

* PROVIDE TRAINING TO TEAM 
ci~ HUMAN FACTORS 
izu AASHTO GREENBOOK 
LQ AASHTO ROADSIDE DESIGN GUID 
IQJ MUTCD 
a ACCIDENT RECONSTRUCTION 
QJ TEHNOLOGY (ITS, SIGNAL SYSTEMS) 
oil ACCESS MANAGEMENT 
Q BICYCLE NEEDS 
ICQ PEDESTRIAN NEEDS 

J 

* An Agency may not have all of the recommended expertise; therefore, 
training may be a need. 

Training may also keep an Agency from having to acquire an expert from 
outside. 

As Team members change, so will the needs to provide training. This IS 
extremely important so the Team IS as productive as possible. In time, 
expertise will build. 
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p MAJOR RECONSTRUCTION 
PROJECTS SHOULD INCLUD 
ADDITIONAL EXPERTISE 
i.e., FHWA, ANOTHER DISTRICT, 

BUREAU OF DESIGN, etc. 
* SELECT PROJECTS WITH 

POTENTIAL 
> KEEP SAFETYAUDIT AND 

SAFETYREVIEW SEPARATE 

1 

J 

* New construction proJects generally have less constraints and more funding 
which IS often a rare opportunity to make extraordinary improvements that 
may provide a safe and efficient roadway for years to come. Expertise from 
outside the District can provide input of features and items that have and have 
not functioned safely in other areas and regions. 

* Select prolects that have the capability and flexlblllty to change. Do not set 
the Team up for failure1 

* SAFETY AUDIT SHOULD BE A TOTALLY SEPARATE PROCESS FROM 
THE NORMAL SAFETY REVIEW. Refer back to the comparison slide 
that outlines their differences. THEY BOTH HAVE THEIR PLACE, AND 
ARE BOTH NEEDED! District 10 did not even have the Safety Review 
Committee Chairman on the Road Safety Audit Pilot Team to determine If a 
successful Safety Audit could be conducted without the biases that the 
Chairman may bring from working with the Design Team previously. The 
Road Safety Audit Process IS to be Independent. In addition, knowledge 
of crash data is irrelevant to the Audit--The Team is looking for crash 
potential. Hopefully, and very importantly, crash history is being 
addressed by the Safety Engineer working cooperatively with the 
Design Team. 
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P &ART EARl.Y !!’ 
* GIVE TEAM EARLY SUCCESSE 

TO BUILD ENCOURAGEMENT 
B- ENSURE QUALITY REVIEWS: 

0 HAVE ALL MEMBERS PRESENT 
0 BE PREPARED: BACKGROUND INFO 
0 HAVE PROJECT MANAGER 

AlTEND TO PROVIDE DETAILS 
0 CONSIDER VIDEO TAPING 

* START EARLY so you have time and ability to gain necessary 
funding to allow change to occur!. 

* Give the Team a “carrot” for encouragement. 

* ENSURE QUALITY AUDITS BY: 

1) FIELD VIEW AS A TEAM. The Road Safety Audit Process 
depends on interaction of the lnterdlsclpllnary experts. 

2) The Coordinator must be prepared so the Team remains 
aggressive, cooperative, enthusiastic, and Informed. 

3) The Project Manager will provide the best pieces of 
background information possible. Especially rn the early 
phases when plans may not yet be available. 

4) Video taping will ensure that all comments are captured and 
can allow the Coordinator to actively parhclpate In 
brainstorming. This requires work after the field reviews, but 
ensures accuracy. The tape IS also convenient if the Team 
needs to revisit an issue. 
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( CONTINUED ) 

TO PROVIDE AGENCY 
WITH CONFIDENTIALITY 

Confidential -- In depth Safety Study 
“In accordance with PA Consolidated Statutes Title 
75 -Vehicles (Vehicle Code) Section 3754 and 23 
U.S.C. Section 409, this safety study is confidential 
and the publication, re 

if 
reduction, release, or 

discussion of these ma erials is rohibited without 
the specific written consent of t c: e Pennsylvania 
Department of Transportation’s Office of Chief 
Counsel. This safety study is only provided to 
official agencies with official duties/responsibilities 
in the proiect development.” 

* Although Pennsylvania does not have Sovereign Immunity, PennDOT IS protected by 
a Statute that deems SAFETY STUDIES non-admissible In Torts. This IS a great 
security blanket; however, this may not be practical nor an option for some Agencies. 
The concern of Llablllty IS valid, but the benefits that can be realized will outweigh the 
risks, If care IS taken when documenting the results of the Audit. 

* This IS a quote of PennDOT’s notification that this study should not be identified as a 
document that can be used In any CIVII tort action. 
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( CONTINUED ) 

F REPORTS NEED TO BE: 
0 FORMAL 
0 CAREFULLY THOUGHT OUT 
0 CITING CONCERNS NOT 

RECOMMENDATIONS 
0 TIMELY 

1) A FORMAL REPORT should be prepared to the project owner. The report should be 
prepared with care and provide the formal documentabon on which decisions about 
correcbve action will be based. 

2) Reports must be carefully thought out and worded In such a way so 
“smoking guns” are not created by citing specific concerns that are not 
Incorporated that may be construed as the Agency being negligent in a future tort 
even If the IS very good reasoning for not incorporating. Not wanting to create a 
potential IlabIlIty concern was a major focus for all Team Members. Some concerns 
were stifled because of this. Therefore, by carefully preparing and wording the reports, 
Team Members will see that they are not creating a tort IlabrlIty and their Ideas will not 
be stifled. 

3) Cite concerns not recommendations. This is one of the most 
important issues learned in the Pilot. Recommendations and solutions are 
too restrictive for the Design Team and could be the biggest cause for tort 
liability concerns if the recommendation cannot be incorporated. 

4) The report needs to be timely so the short windows of opportunrty are not missed 
and information IS not forgotten. 
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( CONTINUED ) 

% FOLLOW UP REPORT WITH 
MEETING TO: 
0 CLARIFY RESULTS 
0 SELL CONCERNS 
0 DISCUSS POSSIBLE SOLUTIONS 
0 DISCUSS NEEDED ACTIONS 

p SET ACCEPTABLE PROTOCOL 
FOR RESOLVING CONFLICTS 
WITHIN TEAM at WITH DESIGN 

*CONDUCT A FOLLOW UP MEETING with the project owner (Squad Leader, Project 
Manager, Plans EngIneit-, etc.). It should be used to clarify results, sell the concern, 
discuss possible solutions, and discuss needed actions. This affords the opportunity 
to advise the project owner of details that the Team may have wanted to not 
include in the formal report, but did not for various reasons, such as tort 
liability. 

*A SET AND ACCEPTED PROTOCOL made buy-in last through adversity. The approach 
IS that all members of the Team must agree with a cited concern. The Pilot only cited 
concerns that were unanimously accepted and conflicts that arose within the Team were 
fairly easily settled. Buy-in and an understanding of the Road Safety Audit Process 
helped conflict resolution among Team Members a non-issue. To be successful The 
Road Safety Audit Team, the Design Teams, the Programming Engineers, and everyone 
Involved In the prolect development process must understand the Audit Process and 
know what to do when a conflict occurs. Dlstnct 10 had a set and accented procedure 
prior to implementing the Pilot. All parties accepted that not everything will be 
completely satisfactory to everyone. Decisions were made as a Team and the Team 
accepted defeat. Not all concerns will be well accepted. It helps If everyone knows 
what to do If issues cannot be settled. An Agency cannot afford to procrastinate 
because they do not know how to resolve an Issue. More importantly, an Agency does 
not want to Just drop an issue because it could not decide what to do. This IS a concern 
that can also be a non-issue with buy-in. 
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% 

Z~~P~IDER TECHNOLOGY: 
eT0 GATHER DATA 

~3 LASER MEASURING DEVICES 
3i SMART LEVEL 

@TO RECORD DOCUMENTATION 
ai LAPTOP 

eT0 HELP SOLVE CONCERNS 
a INTELLIGENT TRANSPORT. SYSTEM 
ia SIGNAL SYSTEMS 

0EMERGENCY VEHICLE PREEMPT10 
0QUEUE DETECTION 

* Try to ease the burdensome facets of the Road Safety Audit Process, like note 
taking, measurements, report writing, etc. to allow the Process to be less 
cumbersome and even fun. Videotaping was extremely helpful for the 
Coordinator in capturing all discussion. It was also used to revisit certain 
locations. He Team also purchased a Laser Measuring device that quickly and 
easily measured speeds, grades, and distances that could determine, at a touch 
of a button, if there IS a specific concern pertaining to roadway or operation of 
the roadway. 

* A laptop computer can speed up note taking and especially report wnting. 

* It IS important that the Team remains knowledgeable of the state-of-the-art 
technology that can be easily incorporated into projects to enhance safety. 
Examples include Intelligent Transportation System devices (Dynamic message 
boards for information, closed loop signal systems for congestion) and Signal 
Advancements (emergency vehicle preemption for EMS vehicles, queue 
detectors for congestion). 
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-$k BY PROVIDING: 
b QUALITY FIELD VIEWS 
b ADDED IMPROVEMENTS 
6 SELF-LEARNING 
b “EXPERT” ADVICE / COMFORT 
b MULTIMODAL INPUT 
Q QUALITY THRU PREVENTION 

DOES THE ROAD SAFl3-Y AUDIT PROCESS ADD VALUE’ 

DEFINITELY’ Through the stated advantages. 

It should be no surprise that any detailed review, especially one focused purely 
on safety, will most likely Identify safety concerns, which If corrected, will add 
value. The Road Safety Audit Team found potential problems associated with 
several types of projects In various stages of development. Efforts were made 
to not have the audit be Influenced by the actlvrtles of the safety review 
committee in their performance of safety reviews. The Safety Review 
Commttee pnmanly addresses adherence to standards. The Road Safety 
Audit Team performed a different function, one that can identify issues that 
would not have been discovered as part of the Safety Review whereby adding 
safety value. It can ensure a quality product by preventing occurrences that 
may adversely affect safety and be costly to repair. It can also maximize 
opportunities to enhance safety and mlnlmlze missed opportunities to enhance 
safety. With this added value, however, there IS some addItIonal risk involved 
as well. Does using the Road Safety Audit take the control of the project out 
of the hands of the Project Manager and put it into the hands of the Audit 
Team? Are there time problems associated with scheduling another set of 
meetings7 What are the implications if certain concerns raised by the Audit 
Team are not addressed7 These obstacles must be addressed through buy-in, 
the strengths of the individual agency, and awareness. 
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I$ AUDITS ARE LOW COST-$2,000 

$ COSTS FOR IMPROVEMENTS 
WILL BE ABSORBED, IF EARLY 
$ CAN UTILIZE AGENCY PEOPLE 

a TRAINING MAY BE NEEDED 

$ CONSULTANT REDESIGNS 
MAY NEED TO BE LIMITED 

CAN THE ROAD SAFETY AUDIT PROCESS BE IMPLEMENTED WITHIN 
EXISTING RESOURCES’ 

PROBABLY, YES 

It IS estimated that the average cost of an Audit in the pilot process IS 
$2,000 to $5,000. This cost IS based on an internal review Team and 
includes only salary and equipment costs. This cost IS comparable with 
esttmates produced In the United Kingdom and Australia and IS very little 
for the amount of success achieved. Audits conducted by an external 
Team, such as a consultant or another agency, were not used. Not all 
projects required the same level of effort to conduct the audit and not all 
projects were good candidates for audits. Improvements have added 
costs to the prolect development; however, this IS not considered as a 
cost of the audit. This IS a factor that must be considered on a project- 
by-project basis 
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wDETERMINE AUDITS WILL DICTAT 
wLET LIABILITY CONCERNS DICTAT 

0 NO, IF YOU: 
wSTART EARLY 
*CITE CONCERNS, NOT SOLUTIONS 
=HAVE ADMIN STAFF ON TEAM 
wHAVE AND MAINTAIN BUY-IN 

0 COMMITMENTS WILL RULE ! 

WILL THE ROAD SAFE-IY AUDIT PROCESS DELAY PROJECT- DELIVERY’ 

YES, rf you allow the audit to be the ultimate authority or let the fear of tort IlabIlIty 
dictate that all concerns cited will be fully acted upon. However, this IS not likely to 
occur In many Agencies due to the vast responslbllltles and limited funding. 

NO, If consider the previously outlined recommendatrons, especially 

* Starting early so you have time to change 

* Citing concerns not recommendations so you allow for flexlbllty as required by 
the constraints In prolect development 

* Having high-level managers on the Team to provide stability and well rounded & 
knowledgeable experience. 

* Having AND MAINTAINING Buy-in 

Don’t be demoralized If all of the audit IS not totally satisfied after all of the 
efforts .Bottom line IS that more often than not ..COMIlTMENTS WILL 
RULE the prolect will probably not be delayed. HOWEVER, the Road Safety Audit 
IS a valuable process to be used as an additional tool to allow for prudent decisions 
from Senior Management. 
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*SEEKBUY-IN FROM DISTRICTS 
V PROVIDECHECKLISTSTO PROJECTMGRS. 
VCONTINUALLYIMPROVECHECKLISTS 
V EACH DISTRICTWILLAUDITAS 

APPROPRIATE FOR THEM 
DISTRICT 10: 

$ \@~m@ 
PennDOT: 

VCHAMPION ROADSAFETY AUDITS 
VAGGRESSIVELYAUDIT 5+ PROJECTS/yr. 
VCONTINUALLYIMPROVEAUDITS: 

*VARYOUTSIDE TEAM MEMBERS 
& UTILIZE POLICE ASSISTANCE 
&UTILIZE FHWA’sOLDER DRIVERHANDBOOK 
l CONDUCTNIGHTTIMEREVIEWS 

What now’ 

PennDOT and District 10 hope to keep the process active m the development of 
roadway construction projects and improve upon the next each time 
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( Any Questions? ) 

PLEASE . . . . tf you have any questions or are consldenng lmplementlng the 
Road Safety Audit Process and need additional background Information, 
contact me ..I would love to hear your concerns and experiences. 

THANK YOU! 
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PennDOTS 
ROAD SAFETYAUDIT PILOT 

----POWER POINT PRESENTATION PREPARED BK 

TIMOTHY Rm PIEPLES, P.E. 
DISTRICT IO, TRAFFIC ENGINEER 
PA DEPARTMENTOF TRANSPORTAT....O~ 

60X 429 RT: 286 SOUTH 
INDIANA, PA 15701 

= PHONE: (724) 357-2845 
B FM: (724) 357-1904 
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